The dramatic decrease in the cost of sequencing has resulted in the generation of huge amounts of genomic data. Due to the large redundancies among genomic sequences of individuals from the same species, most of the medical research deals with the variants in the sequences as compared with a reference sequence, rather than with the complete genomic sequences. Millions of genomes represented as variants are stored in databases. Currently, these variants are stored in VCF files.
This information is constantly queried to extract information regarding, for example, common variants among individuals or groups of individuals, or all variants from a certain group of individuals. Also as the size of variant datasets increases, efficient representation of this inormation is necessary. 
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Introduction
In this work, we propose GTRAC (GenoType Random Access Compressor) which achieves:
1. Compression of the variant dataset, with compression rate comparable to the state-of-theart compressors.
2. Fast and memory efficient retrieval of all samples that possess certain variants 3. Fast and memory efficient retrieval of all variants from a group of samples.
GTRAC
We consider N -ploid samples (e.g., for H. Sapiens, = 2,). The genotype information can be represented the following format (( )):
1. Variant dictionary , which corresponds to an indexed dictionary of all the variants present in the samples. 
Variant Dataset (VCF File) Binary Matrix Variant Dic5onary
Given this representation, the objectives of GTRAC are:
1. Compression of the Binary Matrix ( ) and the variant dictionary 2. Row-wise (per-haplotype) and column-wise (per-variant) random access over the binary matrix ( ) GTRAC uses techniques based on LZ-End parsing and succinct data structures to achieve compression with random access.
Problem Formulation
Phrase Parsing: Parsing technique takes into account the aligned-redundancy in the genomic data, and is based on LZ-End algorithm, which facilitates the random access. Example: The parsing is performed sequentially. At every position we look for the longest match in any of the previously processed rows starting from the same position. We impose an additional constraint in the parsing: a matching must end at a phrase-ending position. The overall phrase representation is of the form (0 C ), or (1 C ).
Row 1: (1 0) (1 3) (1 1) (1 2) (1 2) (1 0) (1 3) (1 1) (1 0) (1 2) Row 2: (0 1 0 3) (1 3) (0 1 1 7) (0 1 3 10) Row 3: (0 2 2 5) (1 1) (0 1 1 10 
Compression Method
The results for the 1000 Genomes Project, H. Sapiens dataset containing 1092 samples (2184 haplotypes) are shown below. Similar results were obtained for experiments with A. Thaliana datasets. 
Experiments on H. Sapiens dataset
Data
Results
• Support addition or removal of samples in the compressed domain
• Quality Values (VCF metadata) compression
Further Work
